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Amendments to the Claims: 

The listing of claims xvill rq)lace all prior versions, and listings, of claims in the application: 
Listing of Claims; 

1 . (Currently amended) A multiple inducible gene regulation system comprising a plurality of 
individually operable gene regulation systems wherein: 

a) each individually operable gene regulation system comprises: 

i) one or more polynucleotides encoding a receptor complex comprising: 

A) a DNA binding domain; 

B) a ligand binding domain; and 

C) a transactivation domain; 

ii) a ligand; 

iii) a polynucleotide comprising: 

A) an exogenous or endogenous polynucleotide; and 

B) a response element; 
wherein: 

A) the exogenous or endogenous polynucleotide is operatively linked to the 
response element; and 

B) binding of the DNA binding domain to the response element in the presence 
or absence of the tigand results in activation or suppression of the exogenous or 
endogenous polynucleotide; 

C) the ligand binding domain comprises a ligand binding domain from a nuclear 
s teroid receptor; and 

b) each individually operable gene regulation system is orthogonal to the other 
individually operable gene modulation system present in the multiple inducible gene 
modulation system. 

2. (Currently amended) The multiple inducible gene regulation system of claim I, wterein each 
operable gene regulation system comprises 

a) i) a first gene expression cassette comprising a polynucleotide that encodes a 
polypeptide comprising a transactivation domain, a DNA-binding domain that 
recogni^ a response element associated with a gene whose expression is to be 
modulated; and a nuclear steroid r eceptor ligand binding domain, 

ii) a Uganda and 

iii) a second gene expression cassette comprising: A) a response clement 
recognized by the DNA-binding domain of the encoded polypeptide of the first gene 
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expression cassette; B) a promoter that is activated by tfic transactivation doTnain of 
the encoded polypqjtidc of the first gene expression cassette; and C) a gene whose 
expression ts to be modidated; 

b) i) a first gene expression cassette comprising a polynucleotide that encodes a 
polypeptide comprising a transactivation domain, a DNA-binding domain that 
recognizes a response element associated with a gene \\iiose expression is to be 
modulated; and a nuclear steroid receptor ligand binding domain, 

ii) a second nuclear steroid receptor ligand binding domain selected from the 
group consisting of a vertebrate retinoid X receptor ligand binding domain, an 
invertebrate retinoid X receptor ligand binding domain, an ultraspiracle protein 
ligand binding domain, and a chimeric ligand binding domain comprising two 
polypeptide fragments, wherein the first polypeptide fragment is from a vertebrate 
retinoid X receptor ligand binding dotnain, an invettebrate retinoid X receptor ligand 
binding domain, or an ultraspiracle protein ligand binding domain, and the second 
polypeptide fragment is from a different vertebrate retinoid X receptor ligand binding 
domain, invertebrate retinoid X receptor ligand binding domain^ or ultraspiracle 
protein ligand binding domain, 

iii) a ligand, and 

iv) a second gene expression cassette comprising: A) a response element 
recognized by the DNA-bindtng domain of the encoded polypeptide of the first gene 
expression cassette; B) a promoter that is activated by the transactivation domain of 
tfie encoded polypeptide of the first gene expression cassette; and C) a gene whose 
expression is to be modulated; or 

c) i) a first gene expression cassette comprising a poljrnucleotide that encodes a 
first polypeptide comprising a DNA-binding domain that recognizes a response 
element associated with a gene whose expression is to be modulated and a nuclear 
steroid receptor Ugand binding domain, 

ii) a second gene expression cassette con^Trising a polynucleotide that encodes a 
second polypeptide comprising a transactivation domain and a nuclear steroid 
receptor ligand binding domain, 

iii) a Uganda and 

iv) a third gene expression cassette conq)rising: A) a response element 
recognized by the DNA-binding domain of the first polypeptide of the first gene 
expression cassette; B) a promoter that is activated by the transactivation domain of 
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the second polypeptide of the second gene expression cassette; atrf C) a gene whose 
expression is to be modulated, 

wherein one of the nuclear steroid receptor ligand binding domains of c)i) or c)ji) is 
Group H nuclear steroid receptor Hgand binding domain. 

3. (Original) A virus cottiprising the multiple gene regulati on system of claitn 1 . 

4. (Original) A cell cottiprising the tnultiple gene regulation system of claim 1 . 

5. (Withdrawn) A transgenic or^gantsm coirprising one or more cells of claim 4. 

6. (Currently amended) The multiple inducible gene regulation system of claim 1, wherein one 
or more of the polynucleotides encoding a receptor conqjlex encodes a nuclear steroid r eceptor 
coxnplex, 

7. (Original) The ntultiplc inducible gpnc regulation systetn of claim 1 , wherein one or more of 
the polynucleotides encoding a receptor complex encodes a non-naiTRmlian receptor complex, 

8. (Original) The multiple inducible gpne regulation system of claim 6, wherein the receptor 
complex is an ecdysone receptor eofloplex. 

9. (Currently amended) A multiple inducible gene regulation system which comprises a 
plurality of individually operable gene regulation systems wherein: 

a) each itwlividually operable gene regulation system comprises: 

i) one or more receptor conplexcs, each comprising: 

A) a DNA binding domain; 

B) a ligand binding domain; and 

C) a transactivation domaitt; 

ii) a ligand; 

iii) a polynucleotide comprising: 

A) an exogenous or endogenous gene; and 

B) a response element; 
wherein: 

A) the exogenous or endogenous gene is under the control of the response clement; and 

B) binding of the DNA binding domain to die response element in the presence or the 
absence of the ligand results in activation or suppression of the gene; 

C) the ligand binding domain comprises a ligand binding domain from a nuclear steroid 
receptor; and 

b) each individually operable gene regulation system is orthogonal to the other individual ly 
operable gene regulation systems present in the midtiple inducible gene regulation system. 

1 0- (Currently amended) The multiple inducible gene regulation system of claim 9, wherein each 
operable gene regularion system comprises 

4 



PA(S 7/14 * RCTD AT 8/1W6 10:24:46 AM [Eastern D^^^^ 



08/18/2006 10:26 5106508755 



RHEO(^NE, INC. 



PAGE 



08/14 



Appiicaticni No. 09/965,697 

Response dated Au^st 18, 2006 

Reply to Office Action dated April 18, 2006 



a) i) a polypqjtide conqjrising a transacrivation donain, a DNA-bmding domain 
that recognizes a response element associated with a gene whose expression is to be 
modulated; and a nuclear steroid receptor ligand binding domain, 

ii) a Ugand, and 

iii) a gene expression cassette comprising: A) a response element recognized by 
the DNA-Wnding domain of the polypeptide of a)i); B) a promoter that is activated 
by the transactivarion domain of the polypeptide of a)i); and C) a gene whose 
expression is to be modulated; 

b) 0 a polypeptide comprising a tnmsacttvation domain, a DNA-binding domain 
that recognizes a response element associated with a gene whose expression is to be 
modulated; and a nuclear steroid receptor ligand binding domain, 

ii) a second nuclear receptor ligand binding domain selected from the group 
consisting of a vertebrate retinoid X receptor ligand binding domain, an invertebrate 
retinoid X receptor ligand binding domain, aji ultraspiracle protein ligand binding 
domain, and a chimeric ligand binding domain con^jrising two polypeptide 
fragments, wherein the first polypeptide fragment is from a vertebrate retinoid X 
receptor ligand binding domain, an invertebrate retinoid X receptor ligand binding 
domain, or an ultraspiracle protein Ligand binding domain, and the second 
polypeptide fragment is from a different vertebrate retinoid X receptor ligand binding 
domain, invertebrate retinoid X receptor Ugand binding domain, or ultraspiracle 
protein ligand binding domain, 

iii) a Ugand, and 

iv) a gene expression cassette conqnising: A) a response element recognized by 
the DNA-binding domain of the polypeptide of b)i); B) a promoter that is activated 
by the transactivation domain of the polypeptide of b)i); and C) a gene whose 
expression is to be modulated; or 

c) i) a first polypeptide comprising a DNA-binding dornain that recognizes a 
response element associated with a gene whose expression is to be modulated and a 
nuclear steroid receptor Ugand binding domain, 

ii) a second polypeptide comprising a transactivation domain and a nuclear 
st eroid receptor ligand binding domain, 

iii) a ligand, and 

iv) a gene expression cassette comprising: A) a response element recognized by 
tlie DNA-binding domain of the first polypeptide of c)i); B) a promoter thai is 
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activated by the transactivatiott domain of the second polypeptide of c)ii); and C) a 
gene whose expression is to be ntodulated, 

wherein one of the nxiclear steroid receptor ligand binding domains of c)i) or c)ii) is a 
Group H nuclear steroid receptor ligand binding domain. 

1 1. (Original) A virus conq)rising the multiple gene regulation system of claim 9. 

1 2. (Original) A cell comprising the multiple gene regulation system of claim 9. 

13. (Withdrawn) A transgenic organism comprising one or more cells of claim 1 2. 

14. (Original) The multiple inducible gene regulation system of claim 9, wherein one or more of 
the receptor complexes is a Group H receptor complex, 

15. (Original) The multiple inducible gene regulation system of claim 14, wherein the Group H 
receptor complex is an ecdystone receptor complex. 

1 6. (Currently amended) A method to develop a multiple gene regulation system comprising the 
steps of: 

a) preparine^ egtHfig a set of diversoiy modifi e d ligands , wherein each ligand is 
mocHfied bv step' wi se bo^ i od on incr e m e nta l phannacophore element changes; 

b) preparing a first set of receptor polypeptides, wherein each receptor polypeptide 
comprises a ligand binding domain from a nuclear srtcroid receptor that is: 

i) naturally occurring; 

ii) modified by deletion, insertion, or ntutarion; 

iii) chimeric; 

iv) synthetic; or 

v) a combinatiOT thereof; 

c) optionally, introducing the receptor polypeptides into a cell; 

d) querying screening t he receptor polypeptides cither in the cell of c) or in vitro, with 
the set of di versely modifi e d ligands for gene modulation, or ligand binding domain binding, 
or both; 

e) tabulating the magnitude of gene modulation and/or binding for each ligand and 
receptor polypeptide combination to determtnefflg the orthogonality of the recqjtor 
polypcptide/ligand combmations; 

0 to dofin e identifiring a subset of ligands from the screen of step d) w ith diverse gene 
modulation properties; 

g#) optionally repeating steps a)-:Fi3) using a modified set of ligands and a tnodificd set of 
receptor polypeptides; 

hg) preparing a second set of receptor polypeptides, wlierein each receptor polypeptide 
comprises a DNA binding domain that is: 



6 



PAGE 9114 * RCVD AT Wims 1 0:24:46 AM [Eastern DayligW 



08/18/2006 10:26 6106508755 



RHEOt^NE, INC. 



PAGE 10/14 



Application No. 09/065,697 

Response dated August 18, 2006 

Reply to OfiEice Action dated April 18, 2006 



i) naturally occurring; 

ii) modified by deletion, insertion, or mutation; 

iii) cWmcric; 

iv) synthetic; or 

v) a combination thereof; 

preparing a set of DNA constructs corqprising an exogenous or endogenous gene and 
response elements which are: 

i) nanu^ly occurring; 

ii) modified by deletion, insertion, or mutation; 

iii) chimenc; 
tv) synthetic; or 

v) a combinatioa thereof; 
i*) cloning the first set of receptor polypeptides and the second set of receptor 
polypeptides andrfic DNA constructs and then introducing the clones into a cell; 
kf) assaying the ccU for coreactivity to the ligands identified in step fe); 
*) selecting an orthogonal set of ligands, ligand binding domains, DNA binding 
domains, and response elements based upon the results of steps fe) and y) to comprise the 
multiple inducible gqne regulation system. 

17. (Cancelled) 

1 8 . (Previously presented) The method of claim 1 6, wherein one or more of the receptor 
polypeptides is anon-mammalian receptor polyp^Ude. 

1 9. (Currently amended) The method of claim 1 6, wherehi one or more of the nuclear gterpjd 
receptor polyp^tides is a group H nuclear receptor polypeptides. 

20. (Currently amended) The method of claim 16, wherein one or more.of the nuclear steroid 
receptor polypeptides is an ecdysone receptor polypeptides. 
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